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SUBJECT: T r i p  Repor t  : Twenty-third- AAP ME: March 2 8 ,  :969 
F l i g h t  O p e r a t i o n s  P l a n  (FOP) 
Meeting,  MSC, March 2 1 ,  1969 - 
Case 610 

FROM: D .  J Be lz  

MEMORANDUM FOR FILE 

The Twen ty - th i rd  AAP F l i g h t  O p e r a t i o n s  P l a n  (FOP) 
Meet ing  was h e l d  a t  MSC on March 2 1 ,  1969. T h i s  memorandum 
summarizes s e v e r a l  items o f  i n t e r e s t  r e p o r t e d  a t  t h a t  m e e t i n g .  

I. S e r v i c e  Module B a t t e r y  Pack 

The a d d i t i o n  o f  b a t t e r y  packs  t o  A A P  S e r v i c e  Modules 
h a s  been  under  c o n s i d e r a t i o n  f o r  some t i m e  as a means o f  
i n c r e a s i n g  t h e  e l e c t r i c a l  power a v a i l a b l e  from s e p a r a t i o n  of  
t h e  CSM/Workshop th rough  r e c o v e r y .  M r .  W .  E .  Koons - MSC/FA 
r e p o r t e d  t h a t  t h e  MSC Apol lo  A p p l i c a t i o n s  Program O f f i c e  ( A A P O )  
has d e c i d e d  n o t  t o  i n c l u d e  t h e  b a t t e r y  p a c k .  T h i s  d e c i s i o n  
was r e p o r t e d l y  b a s e d  on a s tudy  which showed t h a t  t h e  b a s i c  
Apo l lo  b a t t e r y  c a p a b i l i t y  would p r o v i d e  a d e q u a t e  power f o r  a 
s e p a r a t i o n ,  e n t r y ,  and p o s t - l a n d i n g  sequence  even  i f  t h e  S e r v i c e  
P r o p u l s i o n  System, P r i m a r y  Guidance and N a v i g a t i o n  System and 
a l l  f u e l  c e l l  modules f a i l e d  p r i o r  t o  CSM/Workshop s e p a r a t i o n .  

11. Thermal C o n s t r a i n t  on ODen LM-A EVA Hatch 

Grumman A i r c r a f t  E n g i n e e r i n g  C o r p o r a t i o n  ( G A E C )  has 
been  a n a l y z i n g  t h e  LM-A des ign  t o  de t e rmine  w h e t h e r  a thermal  
c o n s t r a i n t  e x i s t s  on t h e  amount o f  t i m e  t h e  LM-A EVA h a t c h  
can  be p e r m i t t e d  t o  remain open i n  o r b i t .  P r o v i d e d  an ATM 
s u n - o r i e n t e d  a t t i t u d e  i s  ma in ta ined ,  maximum d e s i g n  t e m p e r a t u r e s  
i n  t h e  LM-A i n t e r i o r  w i l l  n o t  b e  exceeded  w i t h  t h e  EVA h a t c h  
open.  The q u e s t i o n  o f  whether LM-A i n t e r i o r  t e m p e r a t u r e s  may 
f a l l  below minimum d e s i g n  l i m i t s  w i t h i n  t h e  d u r a t i o n  o f  an EVA 
i s  s t i l l  u n d e r  s t u d y .  

111. N i g h t  Launch and Night  Landing Study 

MSC's Landing and Recovery D i v i s i o n  ( L R D )  r e p o r t e d  
t h e  r e s u l t s  o f  a s t u d y  on t h e  a c c e p t a b i l i t y  o f  n i g h t  l a u n c h e s  
and n i g h t  l a n d i n g s .  K S C ' s  p o s i t i o n  i s  t h a t  it can s u p p o r t  
n i g h t  l a u n c h e s  a t  no  a d d i t i o n a l  c o s t  t o  t h a t  o f  day l a u n c h e s ,  
MSC's F l i g h t  C r e w  O p e r a t i o n s  D i r e c t o r a t e  has t a k e n  t h e  p o s i t i o n  
t h a t  n i g h t  l a u n c h e s  are " a c c e p t a b l e  b u t  u n d e s i r a b l e "  w i t h  AAP 
l aunch  and  r e c o v e r y  s y s t e m s .  Although LRD p r e f e r s  d a y l i g h t  
r e c o v e r y ,  i t  r e p o r t e d l y  can s u p p o r t  n i g h t  r e c o v e r v  o p e r a t i o n s  -- - 
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w i t h o u t  added c o s t s .  (D i sadvan tages  o f  n i g h t  r e c o v e r y  i n c l u d e  
loss of  TV coverage  and t h e  p o s s i b i l i t y  t h a t  l i g h t s  i n  t h e  
r e c o v e r y  area might  a t t r a c t  s h a r k s  .>  LRD f u r t h e r  recommended 
t h a t  r e c o v e r y  zones  be r e s t r i c t e d  t o  t h e  n o r t h e r n  hemisphere  
t o  a v o i d  a d d i t i o n a l  c o s t  f o r  l o g i s t i c s .  

I V .  Concurren t  Lunar  and AAP Miss ions  

MSC's F l i g h t  Suppor t  D i v i s i o n  (FSD) p r e s e n t e d  the  
r e s u l t s  o f  a s t u d y  on c o n c u r r e n t  l u n a r  and AAP m i s s i o n s :  n o  
r e s t r i c t i o n s  were i d e n t i f i e d  p r o v i d e d  a l u n a r  l aunch  and any 
A A P  l aunch  o c c u r r e d  more t h a n  a day apar t .  During d i s c u s s i o n  
it was p o i n t e d  o u t  t h a t  d i s t i n c t  S-Band f r e q u e n c i e s  would b e  
r e q u i r e d  f o r  a l u n a r  CSM and an A A P  CSM i f  b o t h  were f l y i n g  
c o n c u r r e n t l y .  

V .  D u r a t i o n  Between A A P - 3  and A A P - 4  Launches 

M r .  B .  Ferguson  - MSC/CF34 p r e s e n t e d  t h e  r e s u l t s  of 
a s t u d y  t o  d e t e r m i n e  t h e  t i m e  r e q u i r e d  between t h e  AAP-3 and 
A A P - 4  l a u n c h e s .  I f  MDA and OWS p r e s s u r i z a t i o n  and a c t i v a t i o n  
are  t o  b e  comple ted  p r i o r  t o  LM-A/ATM docking ,  t h e  e s t i m a t e d  
minimum t i m e  f rom CSM docking  t o  A A P - 4  l aunch  i s  6 2 . 0  h o u r s .  
If the  OWS i s  n o t  t o  be p r e s s u r i z e d  p r i o r  t o  LM-A/ATM docking ,  
t h e  estimated minimum t ime from CSM dock ing  t o  t h e  AAP-4 l aunch  
i s  37.0 h o u r s .  

V I .  Mis s ion  C o n s t r a i n t s  Document 

The FOP group i s  compi l ing  a Miss ion  C o n s t r a i n t s  
Document t o  i d e n t i f y  sys t ems  l i m i t a t i o n s  p e r t i n e n t  t o  i n d i v i d u a l  
AAP f l i g h t s .  E a r l y  e d i t i o n s ,  t o  b e  p u b l i s h e d  as u p d a t e s  t o  t h e  
B a s e l i n e  Refe rence  Miss ion  document w i l l  p r o v i d e  a g u i d e  f o r  
m i s s i o n  p l a n n e r s ;  t h e  f i n a l  i s s u e  w i l l  p r o v i d e  a bas i s  f o r  
e s t a b l i s h i n g  t h e  o p e r a t i o n a l  miss ion  r u l e s  f o r  e a c h  AAP f l i g h t .  
A p r e l i m i n a r y  d ra f t  of  t h e  c o n s t r a i n t s  document was i s s u e d  and 
d i s c u s s e d  a t  t h e  mee t ing .  A copy o f  t h e  d r a f t  i s  a t t a c h e d  t o  
t h i s  memorandum. Comments b y  MLS s t a f f  members  on i t s  c o n t e n t s  
and  fo rma t  w i l l  be welcomed. Such comments may b e  s e n t  t o  t h e  
w r i t e r  as c a n d i d a t e s  f o r  submiss ion  t o  t h e  FOP Miss ion  C o n s t r a i n t s  
Working Group. 

1025-DJB-dcs D .  ?Fy J Be lz  

At tachment  
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* AAp MISSION CONSTRAINTS 

1.1 GENERAL 

1.1.1 Formulation of Mission Cons t r a in t s  

The va r ious  systems handbooks and suppor t ing  documentation d e f i n e  

t h e  l i m i t s ,  g u i d e l i n e s ,  and procedures t h a t  w e n t  i n t o  t h e  makeup o f  t h e  

b a s i c  AAP mission. Some of t h e  l i m i t s  and g u i d e l i n e s  a r e  of such a 

r e s t r i c t i v e  n a t u r e  t h a t  t hey  c o n s t r a i n  t h e  mission wi th in  r e s t r i c t i v e  

boundaries .  The purpose o f  t h i s  s e c t i o n  i s  t o  p re sen t  i n  one a r e a  

those  l i m i t a t i o n s  t h a t  formulate t h e  AAP mission c o n s t r a i n t s .  

This  s e c t i o n  con ta ins  only mission c o n s t r a i n t s .  L i m i t s ,  r e d l i n e  

va lues ,  and gu ide l ines  w i l l  be p re sen ted  i n  t h e  AAP Operations Data 

Book. 

P l a n  and Mission Rules.  

The mission r u l e s  and procedures w i l l  be l i s t e d  i n  t h e  F l i g h t  

1 . 1 . 2  D e f i n i t i o n s  

The fol lowing d e f i n i t i o n s  were used i n  d e r i v i n g  t h i s  s e c t i o n :  

A. Cons t r a in t s  - Those ph i losoph ies  (methods,  manner, or pro- 

cedures ) and system's l i m i t a t i o n s  which shape o r  i n f l u e n c e  

t h e  t r a j e c t o r y ,  crew t i m e l i n e ,  or ground system's t i m e l i n e .  

B. Limitat ions - Those system's  l i m i t s  which, i f  exceeded and i f  

t h e y  a r e  measurable or d e t e c t a b l e  ( d u r i n g  or p r e f l i g h t ) ,  could 

p o t e n t i a l l y :  (1) a f f e c t  f l i g h t  ope ra t ions  ( t r a j e c t o r y  des ign ,  

crew t i m e l i n e ,  o r  ground system's  t i m e l i n e ) ;  ( 2 )  cause a de- 

graded mission; and/or ( 3 )  cause dangerous performance ( u n s a f e  

ope ra t ing  cond i t ion ) .  

m a l  ope ra t ing  l i m i t s  nor spec o p e r a t i n g  l i m i t s .  However, 

e a r l y  i n  t h e  program t h e s e  may be t h e  only a v a i l a b l e  l i m i t s .  

Usually t h e s e  l i m i t s  would not be nor- 

Most l i m i t a t i o n s  w i l l  be q u a n t i t a t i v e  i n  n a t u r e ,  such as 

temperature ,  p re s su re ,  v o l t s ,  c u r r e n t ,  e t  c e t e r a .  Crew 

procedures f o r  avoiding t h e  v i o l a t i o n  of a l i m i t  should not 

be considered as a l i m i t a t i o n  i n  gene ra l .  Normal consumable 

q u a n t i t i e s ,  engine performance d a t a ,  and such,  should not  be 

considered as l i m i t a t i o n s .  
1-1 
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C .  Guidel ines  - Those items which express  a p re fe rence  as t o  

ope ra t ing  cond i t ions .  The gu ide l ines  may be based on comfort ,  

"n ice  t o  have," o r  some r a t i o n a l e  o t h e r  t han  system's  limita- 

t i o n s .  A s  a r u l e ,  t h e  mission could be  expected t o  cont inue  

i f  t h e  g u i d e l i n e  i s  v i o l a t e d .  I t  i s  p o s s i b l e  f o r  some guide- 

l i n e s  to become c o n s t r a i n t s  as more sys tem's  knowledge i s  

gained.  

1-2 



2.1 PROGRAMATIC CONSTRAINTS 
The mission w i l l  be terminated w i t h i n  a few hours a f t e r  t h e  l o s s  

of d e o r b i t  c a p a b i l i t y  i n  e i t h e r  t h e  SM-RCS or t h e  SPS. 

The mission w i l l  be terminated w i t h i n  24 hours a f t e r  t h e  f a i l u r e  

of two f u e l  c e l l s .  

2- 1 
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3.1 SYSTEMS CONSTRAINTS 

3.1.1 Launch Vehicle  Cons t ra in ts  

3.1.1.1 AAP-2 

A. 

B. 

C .  

D. 

Continuous communication and t r a c k i n g  coverage i s  r e q u i r e d  

for a l l  phases o f  L/V powered f l i g h t .  

Guidance command angle ra te  s h a l l  not  exceed one degree 

pe r  second i n  p i t c h  and yaw ( f i r s t  s t a g e  tilt program and 

upper s t  age guidance program). 

M a x i m u m  command a t t i t u d e  i n  t h e  yaw plane  s h a l l  no t  exceed 

4 5 O .  
Also, see Table 1 fo r  L/V network coverage c o n s t r a i n t s .  

3.1.1.2 AAP-1, AAP-3A, and AAP-3 

A. Continuous communication and t r a c k i n g  coverage i s  r equ i r ed  

f o r  a l l  phases o f  L/V powered f l i g h t .  

B.  Guidance command angle r a t e  s h a l l  no t  exceed one degree pe r  

second i n  p i t c h  a n d  yaw ( f i r s t  s t a g e  tilt program and upper 

s t a g e  guidance program). 

C.  Maximum command a t t i t u d e  i n  t h e  y&w p lane  s h a l l  not  exceed 

45". 
D. Also, s ee  Table 2 for L/V network coverage c o n s t r a i n t s .  

3.1.1.4 AAP-4 

A.  Continuous communication and t r a c k i n g  coverage i s  r equ i r ed  

f o r  a l l  phases of L / V  powered f l i g h t .  

B.  Guidance command angle ra te  sha l l  no t  exceed one degree p e r  

second i n  p i tc i i  arid yaw ( f i r s t  s tage  tilt progi-mi a 2  iippei- 

s t a g e  guidance program). 

C .  Maximum command a t t i t u d e  i n  t h e  yaw plane  s h a l l  not  exceed 

4 5 O .  

D. Also, see Table 3 f o r  L/V network coverage c o n s t r a i n t s .  
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3.1.2 Command and S e r v i c e  Module (CSM) 

3.1.2.1 E l e c t r i c a l  Power Subsystem (EPS) 

A r e t u r n  b a t t e r y  pack d e o r b i t  ope ra t ion  ( w i t h  t h r e e  i n o p e r a t i v e  

f u e l  c e l l s )  must no t  use more than 2300 watts o f  average power for a 

maximum t i m e  l i m i t  of more than 3.6 hour s ,  from CSM-OA s e p a r a t i o n  u n t i l  

CM-SM s e p a r a t i o n .  

3 .1 .2 .2  Environmental Control Subsystem (ECS) 

A. A p o r t a b l e  soft duct assembly must. exchange atmosphere 

between t h e  MDA/AM and t h e  CM when t h e  MDA/AM i s  supplying 

a C 0 2  removal and a humidity c o n t r o l  c a p a b i l i t y  t o  t h e  (2.1. 

B .  Po tab le  water must no t  be tu rned  i n t o  waste water u n l e s s  

it i s  unavoidable. When t h e  CM po tab le  t a n k  i s  about 97% 
f u l l ,  t h e  excess  po tab le  water would be t r a n s f e r r e d  t o  

( p o r t a b l e )  potable  water  t anks  f o r  conservat ion and use 

by t h e  OA. 

C. Automatic and m a n u a l  water dumping must be prevented during 

LM-ATM experiment phases when t h e  vent ing would i n t e r f e r e  

with t h e  d a t a  gather ing phases of t h e  LM-ATM experiments.  

D. The waste management subsystem must be prevented from dump- 

i n g  gasses or l i q u i d s  during LM-ATM experiment phases when 

t h e  ven t ing  would i n t e r f e r e  with t h e  d a t a  ga ther i l ig  phases 

of t h e  LM-ATM experiments. 

E .  A CM cola-soak operat ion must be performed by t h e  ECS f o r  

s e v e r a l  hours ,  p r i o r  t o  t h e  CSM d e o r b i t  and t h e  CM-SM 

s e p a r a t i o n  operat ion.  

F. A CM cold-soak operat ion and a wa te r /g lyco l  r e s e r v o i r  cold- 

soak operat ion must be performed by t h e  ECS for s e v e r a l  

hours p r i o r  t o  launch v e c h i c l e  l i f t o f f .  

3-2 
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3.1.2.3 Guidance and Control  Subsystem ( G & C )  

The fol lowing CSM maneuvers must be avoided when t h e  IMU i s  i n  

ope ra t  i on  : 

A. Yaw maneuvers g rea t e r  than  +75' when t h e  roll angle  i s  

0 o r  180'. 
P i t c h  maneuvers g r e a t e r  t han  +42" or g r e a t e r  t han  -180" 

when t h e  roll angle i s  +go0. 

- 

E. 

- 

3.1.2.4 Serv ice  Propuls ion Subsystem (SPS)  

The SPS t h r u s t i n g  per iod  must be 4 seconds 21 second o r  longer  

be fo re  t h e  SPS p r o p e l l a n t  quant i ty  gaging system w i l l  r e g i s t e r .  

3 .1 .2 .5  Reaction Control  Subsystem (SM-RCS and CM-RCS) 

A.  SM-RCS engines  must no t  accumulate more than  2500 seconds 

of  engine burning during a s i n g l e  continuous burn.  

B .  1200 pounds o f  SM-RCS p rope l l an t  must be  r e se rved  f o r  an 

SM-RCS backup deorbi t  opera t ion .  

C .  SM-RCS p r o p e l l a n t  o f f load ing  ope ra t ions  must be  r e s t r i c t e d  

t o  600-pound increments.  

When t h e  CSM i s  docked t o  t h e  LM/ATM on a backup AAP-3/AAP-4 

miss ion ,  t h e  CSM -X ( forward f i r i n g  engine)  RCS j e t s  must 

not  be f i r e d  f o r  more than  7 seconds dur ing  a s i n g l e  con- 

t inuous burn.  

D. 

3.1.2.6 Communication Subsystem 

A. The l i n e  of s i g h t  s l a n t  range of a duplex VHF/AM voice  

communication opera t ion  with MSFN must no t  exceed 1150 n.mi. 

3 .  Tile iiiie of si&t s iaut  I'aKlge of a te iemetry ope ra t ion  

between t h e  CSM and t h e  LM/ATM must no t  exceed 320 n.mi. 

3.1.2.7 Cryogenic S torage  Subsystem (CSS) 

None 

3- 3 
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3.1.2.8 Thermal Control  Subsystem (TCS) 

A. The SM-RCS exhaust impingement areas t h a t  are bombarded by 

a +X t r a n s l a t i o n  (a f t  f i r i n g  exhaust plume) must no t  r e c e i v e  

more t h a n  2400 seconds o f  impingement during a s i n g l e  con- 

t i nuous  burn. 

B. The SX-RCS exhaust impingement areas t h a t  are bombarded 

by a -X t r a n s l a t i o n  (forward f i r i n g  exhaust plume) must not  

r e c e i v e  more than  11 seconds o f  impingement during a s i n g l e  

continuous burn. 

C.  The following groups of  thermal  c o n t r o l  h e a t e r s  must be 

manually tu rned  on approximately 3 hours j u s t  p r i o r  t o  an 

EVA ope ra t ion  s o  they can be manually tu rned  o f f  for 

approximately 3 hours during t h e  EVA operat ion.  

1. SM-RCS 

a. Shelf  Heater,  Bay 3 

b ,  Propel lant  Storage 

c. Module, Bay 3 

d. Propel lant  Storage 

e. Module, Bay 6 
f .  Shelf  Heater, Bay 6 

2. SPS 
a. Tank Heaters,  Bay 2 (Oxygen) 

b. Tank Heaters,  Bay 5 ( F u e l )  

D. When t h e  CSM i s  docked t o  t h e  LM/ATM on a backup AAP-3/M-4 

mission,  t h e  CSM exhaust impingement a reas  t h a t  are bombarded 

by a IN-X (forward f i r i n g  engine)  R C S  j e t  must not r e c e i v e  more 

than 6 seconds af impicgement during a s i n g l e  c s n t i z u ~ ~ s  burr,. 

3.1.3 O r b i t a l  Workshop (OWS) 

3.1.3.1 E l e c t r i c a l  Power System (EPS) 

None 
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3.1.3.2 Environmental Control  System (ECS) 

When i n  X-pop mode, 180" f l i p  i s  r e q u i r e d  when nega t ive  be t a  

exceeds 10'. 

3.1.3.3 Pass iva t ion  System (PAS) 

A. 

B. Pneumatic supply p re s su re  must be r e t a i n e d  f o r  30 t o  33 

The S-IVB s t a g e  must be  pas s iva t ed  p r i o r  t o  CSM docking. 

hours a f t e r  o r b i t a l  i n s e r t i o n .  

Meteoroid s h i e l d  must be deployed be fo re  a s t ronau t  e n t r y  

but  not  p r i o r  t o  pas s iva t ion  completion. 

S-IVB s t a g e  b a t t e r i e s  must be  pas s iva t ed  p r i o r  t o  a s t ronau t  

e n t r y  . 

C. 

D. 

3.1.3.4 Act iva t ion  System 

The LH2 t ank  must be sea l ed  a f t e r  CSM docking but  p r i o r  t o  

( TBD) hours  a f t e r  i n i  t i  a1 p res su r i za t ion .  

3.1.3.5 Workshop A t t i t u d e  Control System (WACS) 

One hundred pounds of ACS p r o p e l l a n t  must be r e se rved  f o r  

AAp-314 opera t ions .  

3.1.4 Air lock Module (AM) 

3 .1 .4 .1  E l e c t r i c a l  Power Systems (EPS) 

A. I nd iv idua l  AM b a t t e r i e s  s h a l l  no t  be  d ischarged  below an 

energy l e v e l  o f  : 

1. amp-hours , dur ing  mission AAP-l/AAP-2. 

2. amp-hours , dur ing  o r b i t a l  s to rage .  

Battery discharge o f  33 amp-hours t o  t h e  d ischarge  vo l t age  

of 30 v o l t s .  Eight b a t t e r i e s  a v a i l a b l e .  

B. 

3.1.4.2 Environmental Control System (ECS) 

A. Contamination o f  t h e  r a d i a t o r  s u r f a c e  coa t ings  i s  l i m i t e d  

t o  e f f e c t i v e  su r face  emis s iv i ty  o f  >0.85 and a b s o r p t i v i t y  

o f  ~ 0 . 2 5 .  
- 

- 
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B .  The average t o t a l  metabol ic  hea t  load  must be maintained 

below 1500 BTU/hr. 

C.  The two molecular  s ieve beds i n  each molecular  s i e v e  u n i t  

must be "baked out" a f t e r  t h e  p a r t i a l  p r e s s u r e  o f  C02 reaches 

a m a x i m u m  of 1 5  mm Hg. 

The t o t a l  volume of each a i r l o c k  O2 accumulator t a n k  

( 2  t a n k s )  i s  - 2.98 f t 3 ,  l i m i t i n g  t h e  d u r a t i o n  c a p a b i l i t y  

o f  h igh  O2 f low r a t e s .  

D. 

3.1.4.3 Communi c a t  i ons  System 

A. No more than  - 4 hours of d a t a  can be recorded without  t a p e  

dump. 

B.  D i g i t a l  command r e p e t i t i o n  ra te  should not  exceed one 

command every seconds for t h e  1-amp s p e c i a l  

real- t ime commands (SRTC) . 
3.1.5 a 

See AM and o t h e r  modules i n t e r f a c i n g  with t h e  MDA. 

3.1.6 Lunar Module 

3 .1 .6 .1 E l e c t r i c a l  Power System 

A. T o t a l  LM-R b a t t e r y  capac i ty  i s  30 kWh. 

B. Remaining energy i n  LM-A b a t t e r i e s  must be d i s s i p a t e d  a f t e r  

docking t o  OA a n d  CSM. 

3.1.6.2 Environmental Control  System 

A. A r a d i a t o r  network minimum t o t a l  hea t  l o a d  o f  TBD BTU/hr 

must be maintained. 

To ta l  wa$er usage s h a l l  not  exceed 160 pounds. B. 

C. To ta l  PCU/LCG support  t i m e  s h a l l  not  exceed 8 man-hours of  

EVA o r  32 man-hours t o t a l .  



3.1.6.3 Communications System 

A. LM-A communications c a p a b i l i t y  i s  no t  a v a i l a b l e  u n t i l  pay- 

l o a d  shroud i s  j e t t i s o n e d .  

During URD, t h e  LM-A +X-axis must be p o i n t i n g  t o  any p o r t i o n  

o f  t h e  CSM wi th  a t o l e r a n c e  o f  +30 degrees .  

B.  

- 
3.1.6.4 Guidance, Navigat ion,  and Control  System 

A. IMU middle gimbal angle  magnitude should  not  exceed +70 

degrees  o r  -70 degrees.  

PGNS s t a t e  vec to r  must be updated p r i o r  t o  i n i t i a l  RR 

a c q u i s i t i o n .  

B.  

C.  During LM-A docking, t h e  OA must be a c t i v e l y  a t t i t u d e  

s t abi 1 i zed . 
D. LM-A t r a c k i n g  l i g h t  must be v i s i b l e  t o  crewman i n  MDA. 

3.1.6.5 React ion Control  System (RCS) 

A.  Maximum allowable continuous f i r i n g  o f  LM-A and CSM-RCS 

j e t s  s h a l l  be l imi t ed  t o  

1. LM-A, -X; TBD seconds ( t h r u s t e r s ,  no. TBD) 

2 .  LM-A, +X;  TBD seconds 

3. CSM, -X; TBD seconds (docked t o  LM-A) 

- - 
- 

B .  T o t a l  LM-A usable  RCS p r o p e l l a n t  capac i ty  i s  977 pounds. 

3.1.6.6 S t r u c t u r a l  and Mechanical Systems 

A. During docking contact o f  t h e  LM-A t o  t h e  MDA o r  CSM, t h e  

fol lowing parameters should be wi th in  t h e  fol lowing va lues :  

1. fps  a x i a l  c los ing  v e l o c i t y  

2.  0 .5  fps  radial c los ing  v e l o c i t y  

3. 1° / sec  angular  v e l o c i t y  

4. 1 ft r a d i a l  alignment 

5 .  10' angular  alignment 

LM-A must be p ro tec t ed  from aerodynamic t o t d l  p re s su re  

("q") above - TBD p s i .  

B. 
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3.1.7 Apollo Telescope Mount (ATM) 

3.1.7.1 E l e c t r i c a l  Power System 

A. B a t t e r i e s  must not be discharged below 70 percen t  of t h e i r  

r a t e d  capac i ty  in t h e  o p e r a t i o n a l  mode. 

B .  The maximum average power t h e  ATM e l e c t r i c a l  system can 

suppiy i s  E. 
s o l a r  a r r a y  c a p a b i l i t y ,  i nc lud ing  a r r a y  o r i e n t a t i o n ,  and 

t h e  energy t r a n s f e r  funct ion (on -o rb i t  d e t e r m i n a t i o n ) .  

Determination must be made with r ega rd  t o  

C .  The ATM solar array must be maintained normal t o  t h e  sun 

v e c t o r .  

3.1.7.2 Communications System 

A. A complete dump of t a p e  r eco rde r  d a t a  r e q u i r e s  5 minutes.  

The t a p e  moves i n  t h e  same d i r e c t i o n  i n  both r eco rd  and 

playback modes. Even when t h e  t a p e  i s  not f u l l ,  t h e  most 

r e c e n t l y  recorded d a t a  i s  not played back u n t i l  t h e  end 

o f  t h e  5 minute playback t ime.  

B. A maximum of 90 minutes of  d a t a  can be recorded on t h e  

onboard t a p e  r eco rde r .  

C .  S o l a r  a r r a y  wing deployment i s  a p r e r e q u i s i t e  t o  t e l eme t ry  

and command systems ope ra t ion .  The command antenna and 

one t e l eme t ry  antenna a r e  l o c a t e d  on t h e  end of Wing 710. 

The o t h e r  te lemetry antenna i s  on t h e  end of Wing 713. 

3 .1 .7 .3  Po in t ing  Control System 

A. 

B. The star t r a c k e r  becomes gene ra l ly  u n r e l i a b l e  when t h e  re- 

Maximum r o l l  r a t e  o f  t h e  s p a r  i s  +T0/sec. 

ference s t a r  i s :  

1. Within 5" o f  being occu l t ed  by t h e  e a r t h ' s  s u r f a c e ,  

2 .  

3. 

Beyond - +40° from t h e  i n n e r  gimbal-centered p o s i t i o n ,  

Beyond - + 8 7 O  from t h e  o u t e r  gimbal-centered p o s i t i o n ,  
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4. 
5 .  Within degrees of t h e  s p a c e c r a f t  s t r u c t u r e .  

Within 4 5 O  of t h e  sun, o r  

C. Allowance f o r  CMG spinup p r i o r  t o  PCS a c t i v a t i o n  must exceed 

8 hours t o  accomplish nominal wheel speed. 

NOTE 

System design requirement p e r  CMG s p e c i f i c a -  
t i o n  i s  t o  achieve 7850 rpm (100 pe rcen t  speed)  
i n  9 hours.  

- 

D. Spar  roll angle  i s  l i m i t e d  with r e s p e c t  t o  ATM rack 

o r i e n t a t i o n  t o  +120°. - 
E .  Maneuvering r a t e s  of t h e  CMG subsystem are l i m i t e d  t o  

- +0.03'/sec (pitch/yaw) and 0.3'/sec (roll). 

F. Automatic gravi ty-gradient  momentum-dumping maneuvers, 

i n i t i a t e d  by d i g i t a l  computer (ATMDC), are programed for 

n igh t  ( d a r k s i d e )  p o r t i o n s  o f  o r b i t  revs  only.  

G.  Maximum maneuver c a p a b i l i t y ,  r e l a t i v e  t o  ATMCC-stored 

( i n t e g r a t o r )  n u l l  d i r e c t i o n s ,  t h a t  can be u t i l i z e d  by crew 

(DAS) i n t e r f a c e  i s :  

+ TBD degrees (roll) _ -  
and/or + TBD degrees (pi tch/yaw) -- 

H. Momentum-exchange (torque-time p roduc t )  of CMG subsystem 

i s  l i m i t e d .  Net momentum-vector b i a s e s  away from nominal, 

H = H = H p o s i t i o n  should not be pe rmi t t ed  t o  cause t h e  

following r a t i o s  t o  be exceeded: 
X Y Z  

Z ; H  ; H  
2- - _  X 

H 

H TBD Hx TBD Ht TBD 
c- 

Y 

NOTE - 
H .  = T o t a l  momentum st .ored;  
H:, H , H a r e  t y p i f i e d  by momentum 
direcxion cosines.  Z 

I. Maximum momentum dump r a t e  c a p a b i l i t y  i s  200 f t - lb / sec .  
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3.1.7.4 Thermal Control  System ( T C S )  

None 

3.1.7.5 ATM Experiments 

A. SO52 White Light Coronagraph 

1. Two runs p e r  day a r e  scheduled. 

2.  Scheduled for 30 consecut ive o r b i t s .  

3. Scheduled f o r  20 p a t r o l  o r b i t s .  

4.  Scheduled f o r  runs during t h e  l i m b  f l a r e  a c t i v i t y .  

5 .  Must o r i e n t  t o  t h e  c e n t e r  of t h e  s o l a r  d i s c  wi th in  

20 a r c  seconds in  p i t c h  and yaw wi th  a p o i n t i n g  

s t a b i l i t y  of  - +5 a r c  seconds. 

Environment s h a l l  be l i m i t e d  t o  T O 0  2 6OF. 6. 
7. There must be no RrJS f i r i n g  or waste dump i n  s u n l i g h t  

or when t h e  ATM a p e r t u r e  cover i s  opeii. 

All experiment power must be o f f  during EVA. 8. 
B. SO54 X-Ray Spectrographic Telescope 

1. This experiment cannot o p e r a t e  i n  t h e  South A t l a n t i c  

anomaly. 

2. The ATM must be po in ted  toward t h e  sun. 

3. No RCS f i r i n g ,  ven t ing ,  o r  dumping w i t h  t h e  a p e r t u r e  

open. 

C. S055A UV Scanning Telescope 

1. ATM p o i n t i n g  s t a b i l i t y  of +2.5 - a r c  seconds i n  p i t c h  

and yaw and - +7.5 a r c  minutes i n  roll f o r  pe r iods  o f  

100-second durat ion.  

2. The c o n t r o l l e d  su r faces  must have an average temperature  

between 67' and 69OF - + 1'. 

3. Liquid i s  required f o r  cool ing.  

4. D i f f e r e n t i a l  p re s su re  between ambient and i n s i d e  of 

c a n i s t e r  shall not exceed 0 . 1  p s i .  
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5 .  P o i n t i n g  o f  t h e  instrument  i s  accomplished by co-alignment 

wi th  Ha t e l e scope  o r  S082A. 

The ATM must be p o i n t e d  toward t h e  sun. 6. 
D. SO56 Dual X-Ray Telescope 

1. 

2. 

3 .  
4. 
5 .  

6. 

7 .  

ATM p o i n t i n g  s t a b i l i t y  o f  - +2.5 a r c  seconds i n  p i t c h  

and yaw and 27.5 a r c  minutes i n  roll f o r  pe r iods  of 

120-secoiid dur8tioii.  

Film s t o r a g e  environment l i m i t e d  t o  40° + 5OF and a 

r e l a t i v e  humidity o f  40 t o  60 pe rcen t .  

Film temperature must not exceed 8 0 ' ~ .  

Liquid required f o r  cooling. 

The ATM Ha t e l e scope  and TV d i s p l a y s  w i l l  be used t o  

f i n d  t a r g e t s  o f  i n t e r e s t .  

The e x t e r n a l  cover and h e a t  s h i e l d  must be closed when- 

e v e r  t h e  RCS is  ope ra t ed .  

The ATM must be po in ted  toward t h e  sun. 

- 

E. SO82 W Spectrograph/Heliograph 

1. ATM p o i n t i n g  s t a b i l i t y  o f  - +2.5 a r c  seconds i n  p i t c h  

and yaw, and - +7.5  a r c  minutes i n  roll. 

2 .  The ATM must be po in ted  toward t h e  sun. 
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4 . 1  FLIGHT OPERATIONS CONSTRAINTS 

4.1.1 Launch Cons t r a in t s  

4 . 1 . 1 . 1  UP-2  Launch 

A. 

3. 

UP-2  w i l l  be launched on ly  on t h e  n o r t h e r l y  azimuth. 

Continuous l a a c h  v e h i c l e  t r a c k i n g ,  t e l e m e t r y ,  and command 

support  are mandatory from l i f t o f f  through i n s e r t i o n  p l u s  

90 seconds. 

The requirements of t h e  KSC S a f e t y  Program (KMI-1710-1A) 

and AFETR Range Sa fe ty  Manual (AFETRM 127-1) w i l l  apply 

t o  NASA ope ra t ions  and missions flown fram t h e  AFETR. 

C.  

4.1.1.2 AAP-1, AAP-3AY and UP-3 Launch 

A. Continuous voice,  high-speed t r a c k i n g ,  t e l eme t ry ,  and 

command coverage with t h e  CSM are mandatory from l i f t o f f  

through i n s e r t i o n  p lus  90 seconds. 

B. Continuous launch v e h i c l e  t r a c k i n g ,  t e l e m e t r y ,  and command 

support  are mandatory from l i f t o f f  through i n s e r t i o n  p l u s  

90 seconds. 

C. The nominal ascent  t r a j e c t o r y  s h a l l  be shaped so t h a t  

aerodynamic loads during a f u l l - l i f t  , f r e e - f a l l a b b a e t  r P m  

any p o i n t  along t h e  t r a j e c t o r y  s h a l l  not  exceed 1 6  g. 

For mode I1 and mode I11 a b o r t s  (Sec t ion  9.11, t h e  d u r a t i o n  

of f r e e  f a l l  above t h e  e n t r y  i n t e r f a c e  a t  an altitude[-x5f 

300,000 feet  s h a l l  be a t  least  100 seconds. 

The requirements of t h e  KSC Safe ty  Program (KMI-1710-IA) 

and AFETR Range Safety Manual (AFETRM 127-1) (References 

8 and 9 )  w i l l  apply t o  NASA ope ra t ions  and missions flown 

from t h e  AFETR. 

D. 

E. 

F. Launch a b o r t ,  r e e n t r y ,  and recovery i n  d a y l i g h t  a r e  

d e s i r a b l e ,  but  not mandatory. 
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G. The CM couch s t r o k e  volume must be adequate f o r  l a n d  

impact u n t i l  o r b i t a l  i n s e r t i o n ;  subsequent ly ,  t h i s  volume 

may be used f o r  s torage.  

4.1.1.3 UP-4  Launch 

A. AAP-4 w i l l  be  launched only during n o r t h e r l y  o p p o r t u n i t i e s .  

C. Continuous launch v e h i c l e  t r a c k i n g ,  t e l eme t ry ,  and command 

support  a r e  mandatory from l i f t o f f  through i n s e r t i o n  p l u s  

90 seconds. 

The requirements of t h e  KSC S a f e t y  Program ( K M I - l 7 l O - l A )  

and AFETR Range Safety Manual (AFETRM 127-1) w i l l  apply t o  

NASA ope ra t ions  and missions flown from t h e  AFETR. 

D. 

4.1.2 Prerendezvous Operat ional  Cons t r a in t s  

4.1.2.1 AAF'-2 

A .  S-IVB command and t e l eme t ry  a r e  mandatory f o r  a l l  l i q u i d  

oxygen (LOX) and l i q u i d  hydrogen (LH ) vent  va lve  openings 

and LOX c los ings .  
2 

B. S-IVB a t t i t u d e  s h a l l  not  preclude S-IVB t e l eme t ry  and 

command when t h e  v e h i c l e  i s  i n  l i n e  of s i g h t  of t h e  MSFN 

during t h e  pas s iva t ion  phase. 

4.1.2.2 AAP-1, 3A, and 3 

A. S-IVB command, t e l eme t ry ,  and CSM vo ice  are mandatory f o r  

a l l  l i q u i d  oxygen (LOX) and l i q u i d  hydrogen (LH ) ven t  

va lve  openings and LOX c los ings .  

S-IVB a t t i t u d e  s h a l l  n o t  preclude S-IVB t e l eme t ry  and 

command and CSM voice when t h e  v e h i c l e s  are i n  l i n e .  of s i g h t  

of t h e  MSFN during a l l  of t h e  t r a n s p o s i t i o n ,  docking, and 

e j e c t i o n  p o r t i o n s  of t h e  mission. 

2 

B. 
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C .  CSM vo ice  and t e l eme t ry  and S-IVB t e l e m e t r y  and command 

a r e  mandatory f o r  a GO/NO-GO d e c i s i o n  f o r  s p a c e c r a f t  

s e p a r a t i o n  w i t h i n  30 minutes p r i o r  t o  CSM/SLA s e p a r a t i o n .  

4.1.2.3 -- AAP-4 

S-IVB command and t e l eme t ry  a r e  mandatory f o r  all l i q u i d  

oxygen ( L O X )  and l i q u i d  hydrogen (LH2) ven t  va lve  openings 

and LOX c l o s i n g s .  

4.1.3 O r b i t a l  Operations Cons t r a in t s  - A l l  Missions 

4 .1 .3 .1  General 

A.  

B. 

C.  

D. 

E. 

There w i l l  be a t  l e a s t  one man i n  t h e  CSM a t  a l l  t imes .  

However, he may be a s l eep .  Systems s h a l l  be designed 

so t h a t  t hey  do not r e q u i r e  t h e  continuous support  of 

a crewman. 

It is mandatory t h a t  emergency a b o r t  ope ra t ions  can be 

i n i t i a t e d  a t  any time during t h e  combined missions.  A l l  

systems r equ i r ed  t o  support  such a c t i o n  s h a l l  be main- 

t a i n e d  i n  a s u i t a b l e  ready s t a t e .  Abort s h a l l  be implied 

t o  mean both sepa ra t ion  and r e e n t r y  ope ra t ions .  

The f l i g h t  crew w i l l  be cons t r a ined  t o  t h e i r  ass igned 

command module couches during a l l  major f l i g h t  maneuvers. 

Major f l i g h t  maneuvers a r e  de f ined  as launch,  a l l  SPS 
burns,  d e o r b i t ,  and r e e n t r y .  

The op t ion  w i l l  be f o r  t h e  crew t o  be i n  p r e s s u r e  s u i t s  

during events  such as launch,  rendezvous, docking, a l l  

SPS burns,  i n i t i a l  e n t r y  i n t o  each module of t h e  o r b i t a l  

assembly, d e o r b i t ,  and r e e n t r y .  

Each pe r iod  of EVA w i l l  be l i m i t e d  t o  3 hours a c t u a l  EVA 

t i m e .  This i s  from e g r e s s  i n i t i a t e  t o  i n g r e s s  completion. 

During t h e s e  per iods,  a l l  crewmen w i l l  be i n  p r e s s u r e  s u i t s ,  
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two of them being capable of EVA ( s u i t s  p r e s s u r i z e d ) .  

and post-EVA t imes of about 1 hour each must be added t o  

t h i s  EVA planning. 

Pre- 

F. Experimental ope ra t ions  r e q u i r i n g  s i g n i f i c a n t  crew p a r t i c i -  

p a t i o n  s h a l l  not  be scheduled on t h e  ca l enda r  days of 

launch and recovery.  

G. For crew handling purposes w i t h i n  t h e  o r b i t a l  assembly, 

a l l  t r a n s p o r t a b l e  packages must be l i m i t e d  t o  s i z e  and 

weight va lues  c o n s i s t e n t  w i th  s a f e  ope ra t ion  and f r e e  

movement. For planning purposes t h e s e  v a l u e s  a r e  t h o s e  

developed by zero g and n e u t r a l  buoyancy t e s t s  as l i s t e d  

below: 

1. A maximum s i z e  of 20 by 25 by 40 inches w i t h  a mass 

of 75 pounds 

A maximum s i z e  of 18 by 18 by 18 inches wi th  a mass 

of 150 pounds 

2. 

I n  a d d i t i o n ,  a l l  corners  and edges must have a minimum 

r a d i u s  of  1 inch.  

For missions AAP-l/AAP-2 and AAP-3A, t h e  OA w i l l  be 

s t a b i l i z e d  by t h e  Sa tu rn  I workshop a t t i t u d e  c o n t r o l  

system (WACS) w i t h  t h e  X-axis perpendicular  t o  t h e  o r b i t  

p l ane  (X-POP mode). For mission AAP-3/AAP-hy t h e  OA w i l l  

be  s t a b i l i z e d  i n  a sun-oriented mode by ATM mounted c o n t r o l  

moment gyros ( C M G ' s ) .  The OA l o n g i t u d i n a l  a x i s  s h a l l  l i e  

i n  t h e  o r b i t  plane.  CMG momentum s t o r a g e  dumping i s  

planned t o  be accomplished by g r a v i t y  g r a d i e n t  techniques.  

Should t h e  need ar ise ,  it may be done by any v e h i c l e  having 

adequate c o n t r o l  c a p a b i l i t y  and s u p p l i e s  at t h a t  t i m e .  
s h a l l  have adequate p r o p e l l a n t s  t o  perform a t  least  50 

percent  of t h e  expected CMG dump requirements.  

r u l e  does not impose an o p e r a t i o n a l  requirement on SIWS o r  

H. 

The CSM 

(Th i s  ground 
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LM systems. I n  f a c t ,  t h e  open ATM s o l a r  a r r a y s  may pre- 

c lude  such LM usage except f o r  contingency r easons .  ) 

I. The c r i t i c a l i t y  of t h e  ATM o p t i c a l  s u r f a c e s ,  when exposed, 

s h a l l  be observed. Fue l  c e l l  water dumps, waste dumps, 

RCS f i r i n g s ,  or any o t h e r  i d e n t i f i a b l e  r e l e a s e  of l i q u i d s  

o r  gases  s h a l l  be planned t o  occur a t  t imes such as t o  

minimize i n t e r f e r e n c e  wi th  t h e  ope ra t ion  of t h e  ATM experi-  

ments. Also, outgassing from m a t e r i a l s ,  l e a k s  from a c t i v e  

coolant  systems, and l e a k s  from p res su r i zed  s p a c e c r a f t  s h a l l  

be taken i n t o  cons ide ra t ion .  

J .  The SM RCS s h a l l  provide backup d e o r b i t  c a p a b i l i t y  from 

any o r b i t a l  p o s i t i o n  during t h e  mission. 

The LM/ATM w i l l  dock t o  t h e  MDA r a d i a l  po r t  1. 

w i l l  dock t o  t h e  MDA a x i a l  p o r t  5. 
t h e  same f o r  a l l  t h r e e  mis s ions ,  w i th  t h e  CSM +Z-axis 

midway ( 4 5  degrees)  between MDA p o r t s  1 and 4 c e n t e r l i n e s .  

All c r i t i c a l  items ( t o  be i d e n t i f i e d  i n  t h e  design reviews)  

s h a l l  be operable  by t h e  crew i n  a ha rdsu i t ed  cond i t ion .  

K. All CSM's 

CSM docking w i l l  be 

L. 

M. The CSM s e r v i c e  propuls ion system w i l l  n o t  be used t o  

maneuver t h e  OA .GX ~ / n - A / A l / n .  

N .  The mission w i l l  be designed so a s  no t  t o  exceed a t o t a l  

r a d i a t i o n  dose t o  t h e  crew of 250 RAD S K I N  and/or 25 RAD 

DEPTH p r i o r  t o  mission completion. 

4 .1 .3 .2  - MSFN 

A. Contact w i th  a ground s t a t i o n  having CSM, LM, and AM t e l e m -  

e t r y ;  CSM, LM, and AM command; and CSM and AM A/G vo ice  

c a p a b i l i t y  f o r  a t  l e a s t  6 miniit.oa d u r i r g  each reT.rslutior, 

of coas t ing  f l i g h t  i s  h igh ly  d e s i r a b l e  f o r  a c t i v e  v e h i c l e s .  

B. CSM, AM, and PLSS t e l eme t ry  and vo ice  coverage are mandatory 

during t h e  p repa ra t ion  and GO/NO-GO dec i s ion  f o r  any 

ex t r aveh icu la r  a c t i v i t y  (EVA). Voice and t e l eme t ry  a r e  
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h i g h l y  d e s i r a b l e  during t h e  p r e p a r a t i o n  and GO/NO-GO f o r  

any i n t r a v e h i c u l a r  t r a n s f e r  ( I V T ) .  I t  i s  h igh ly  d e s i r a b l e  

t h a t  t h e  EVA and IVT should be planned such t h a t  maximum 

coverage i s  provided during t h e  c r i t i c a l  sequences. 

High-speed t r ack ing  i s  mandatory for a l l  c r i t i c a l  i n - o r b i t  

burns except where it would c o n f l i c t  w i th  t h e  accomplishment 

of rendezvous. C r i t i c a l  maneuvers a r e  de f ined  as t h o s e  

maneuvers which, i f  d i spe r sed  by 3-sigma nav iga t ion  and 

maneuver execution e r r o r s  could r e s u l t  i n  a t r a j e c t o r y  

t h a t  i s  cha rac t e r i zed  by pe r igee  a l t i t u d e s  of l e s s  t h a n  

75 n.rni. 

C. 

D. A t  l e a s t  one contact w i t h  a ground s t a t i o n  having t h e  

c a p a b i l i t y  t o  update onboard guidance and nav iga t ion  d a t a  

( v i a  command o r  vo ice )  i s  mandatory a t  a t i m e  no g r e a t e r  

t han  90 minutes nor less  t h a n  30 minutes p r i o r  t o  t h o s e  

p ropu l s ive  maneuvers which are independent of a rendezvous 

sequence. 

It i s  mandatory t h a t  no maneuvers be planned which r e s u l t  

i n  t r a j e c t o r i e s  cha rac t e r i zed  by pe r igees  of l e s s  t h a n  

80 n.mi. 

E. 

4 .1 .4  Deorbit  Operations 

A. It i s  mandatory t h a t  two methods of  d e o r b i t  be maintained. 

S u f f i c i e n t  AV must be r e se rved  i n  both t h e  SPS and a RCS 

(SM-RCS o r  SM/CM-RCS) t o  d e o r b i t .  

i n t o  account t h e  loaded, unusable SPS p r o p e l l a n t  which w a s  

r e se rved  f o r  SPS deorb i t .  

The RCS d e o r b i t  must t a k e  

E. It i s  mandatvry t h a t  tne SPS d e o r b i t  burn be g r e a t e r  t h a n  

7 seconds i n  du ra t ion .  

C. Voice communications is mandatory p r i o r  t o ,  during,  and 

fol lowing t h e  d e o r b i t  burn. 

i s  h igh ly  d e s i r a b l e  during t h e  same period.  Both t e l eme t ry  

Telemetry and t r a c k i n g  coverage 
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and vo ice  communications a r e  h igh ly  d e s i r a b l e  f o r  a 2-minute 

p e r i o d  p r i o r  t o  blackout.  

D. I t  i s  h igh ly  d e s i r a b l e  t h a t  t h e  SPS d e o r b i t  a t t i t u d e  a l low 

a l i g h t e d  e a r t h  horizon t o  appear w i t h i n  t h e  p i l o t ' s  out-  

the-window f ield-of-vi ew. 

E. It i s  h igh ly  d e s i r a b l e  t h a t  t h e  d e o r b i t  burn occur a t  a t ime 

such t h a t  a l i g h t e d  e a r t h  horizon i s  a v a i l a b l e  i n  t h e  p i l o t ' s  

out-the-window field-of-view a t  an a l t i t u d e  of 400,000 f e e t .  

F. It i s  mandatory t h a t  t h e  t i m e  of f r e e  f a l l  from t h e  end of t h e  

d e o r b i t  burn u n t i l  en t ry  i n t e r f a c e  be g r e a t e r  t han  o r  equa l  

t o  10  minutes. 

G. It i s  h i g h l y  d e s i r a b l e  t h a t  t h e  p r e d i c t e d  s e r v i c e  module 

impact p o s i t i o n ,  including +sigma d i s p e r s i o n ,  avoid l a n d  

masses. 

4.1.5 Recovery Opera t iona l  Cons t r a in t s  

A. The CM s h a l l  be capable of support ing t h e  crew and recovery 

ope ra t ions  under closed ha tch  cond i t ions  f o r  a t  least  

4 hours fol lowing landings a t  l o w  l a t i t u d e s  ( l e s s  t han  

36 degrees )  and 72 hours fol lowing l and ings  a t  high l a t i t u d e s  

( g r e a t e r  t h a n  38 degrees ) .  

B 
7 

B. Normal recovery operat ions s h a l l  be planned for water impact. 

C.  Planned recovery support  pos tu re  f o r  t h e s e  AAP missions 

provides  a landing opportuni ty  i n  a planned l and ing  area a t  

least  once every 1 2  hours. Two recovery zones w i l l  provide 

t h i s  c a p a b i l i t y .  
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5 . 1  FLIGHT CREW OPERATIONS CONSTRAINTS 

5 .1 .1  Hazardous Operations 

A l l  t h r e e  crewmen w i l l  be awake during hazardous o p e r a t i o n s ,  

such as i n i t i a l  e n t r y  i n t o  MDA and OWS. 

5.1.2 Watch 

One crewman w i l l  be  on watch wi th in  t h e  CM at a l l  times; however, 

he may be a s l e e p  or i n  an e a t  per iod.  

be scheduled t o  perform experiment or CM housekeeping t a s k s .  

The crewman on watch i n  t h e  CM may 

5.1.3 Rest and E a t  Pe r iods  

A. A maximum of 8 hours and a minimum of 4 hours i s  scheduled 

between e a t  pe r iods .  

B. Each crewman s l e e p s  f o r  8 hours and e a t s  f o r  3.75 hours each 

day. 

C.  No crewman s h a l l  be awake longer  t h a n  18 continuous hours .  

D. All crewmen w i l l  e a t  and s l e e p  i n  t h e  CM u n t i l  completion o f  

M487, Habi tabi l i ty/Crew Q u a r t e r s  s e tup .  

and s l e e p  i n  t h e  CM from t h e  s t a r t  of d e a c t i v a t i o n  through 

t h e  end of mission. 

They w i l l  a l s o  e a t  

5 .1 .4  Unscheduled A c t i v i t i e s  

Each crewman s h a l l  be allowed 1 . 5  hours during each 24-hour 

p e r i o d  f o r  unscheduled a c t i v i t i e s  such as r e s t ,  r e c r e a t i o n ,  and pe r sona l  

housekeeping. 

5.1.5 Systems Housekeeping 

Systems Housekeeping a c t i v i t i e s  must bo perforzec! t h r e e  t l m e s  

each day w i t h i n  t h e  CM, MDA, and OWS f o r  a t o t a l  of  6 man-hours. 

MDA and OWS System Housekeeping i s  broken down i n t o  t h r e e  40-minute 

p e r i o d s .  The CM system housekeeping i s  broken down i n  3 pe r iods  of 22,  

31, and 66 minutes. LM/ATM Systems Housekeeping i s  assumed t o  be included 

i n  ATM experiment t ime. 

The 
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5.1.6 Ac t iva t ion  o f  OWS 

Ac t iva t ion  of OWS w i l l  s t a r t  a t  t h e  end o f  OWS p r e s s u r i z a t i o n  

i n  o r d e r  t o  i n s t a l l  seals.  

5 .1 .7  Mission Evaluat ion Days 

Mission eva lua t ion  days (open t i m e  r e se rved  from experiment 

s chedu l ing )  occur  every seventh manned day as fol lows:  

AAP-1 /Am-2 

AAP-3A 

AAP-3/AAP-4 

8 ,  14, 21  ( s t a r t i n g  wi th  AAP-1) 
7 ,  14, 21,  2 8 ,  35, 42, 49 

7, 14, 21, 2 8 ,  35, 42, 49 
( s t a r t i n g  with AAP-3) 

A. EVA days for ATM f i l m  r e t r i e v a l  i n  AAP-3/AAP-4 are days 

17 ,  2 7 ,  40,  and 51. 
B.  EVA s h a l l  be a maximum of  3 hours from eg res s  i n i t i a t e  t o  

i n g r e s s  completion. 

C.  A l l  crewmen w i l l  be awake during EVA ope ra t ions .  The crew- 

men w i l l  be f u l l y  prepared f o r  each EVA, one t o  perform 

e x t r a v e h i c u l a r  funct ions and one on standby for rescue 

ope ra t ions .  Complete EVA p repa ra t ion  includes deni t rogeniza-  

t i o n  by b rea th ing  100 pe rcen t  02 for 2 hours and 1 5  minutes.  

The t h i r d  crewman must be s u i t e d ,  bu t  need not perform d e n i t r o -  

gen iza t  ion.  

D.  A minimum of  20 hours shall e l a p s e  between successive EVA'S  

by t h e  same crewman. 
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6.1  EXPERIMENTS CONSTRAINTS 

T h i s  s e c t i o n  w i l l  con ta in  a l l  &IF' experiment c o n s t r a i n t s  except 

t h o s e  f o r  t h e  ATM experiments.  T h e  ATM experiment c o n s t r a i n t s  are i n  

t h e  ATM c o n s t r a i n t s  s e c t i o n .  
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